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Examined in th^s document ^re the different ways in 
which the .age a woman has ' her Tirst. child might affect her later 
well-beingi Specific questions addressed include: (1)' How do teenage 
mothers compare later in life with young women who postpone their 
first birth to their early twentiest and, (2) If they are less vfell 
o^f, what explar^ation can researchers provide as to the process? Data 
from two surveys', the National Lbngitudinal ^vycvey of Young Women enAd 
the Michigan Panel Study of Income Dynamics, are used in the 
analysis. Of the variables-available in the two data sets/^ijiis study 
examines racer age, parentaj\ socioeconomic status, number of 
siblings, whether the oldest 'child, urban or farm background, a ^ 
foreign-born parent, southern background, religious affiliation 
(Catholic), and wheth'^er or not the respondent grew up with both 
natural parents, as possible determinants of both age at first birth 
and age at first marriage. Other factrors considered include income, 
education, and labor force experience. Findings presented indicate 
that the age at which a woman bears her ^irst child can contribute or 
detract from her well-being at a much later stage, but that this 
process does not have to be inevitable. (Author/EB) 
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THE CONSEQUENCES OF AGE AT FIRST CUILDBIRTU: CAUSAL MODELS 



INTRODUCTION 

\ 

The widespread conviction chat early childbearing precipitates a 

number of social and economic problems is founded on surprisingly little 

evidence. Many associations between teenage pregnancy and lower social 

and economic attainment have been reported, but the causal role of the 

occurrence of an early birth has not been established. Researchers have 

tended to study small groups of girls, typically at only one point In time, 

and without controlling for important background variables that might 

affect later status attainment. The possibility that young women who bear 

children at' an early age differ from their childless age peers in nxjmerous 

ways is often ignored or only mentioned in passing. Therefore, it is not 

clear whether it is really the early birth or some other antecedent factor 

that accounts for the social and economic difficulties so often noted 

among teenage mothers. Furthermore, we lack understanding of the process 

by which early childbearing might affect attainment. If early childbearing^ 

is found to be associated wit^owei; social and economic status after 

important social, demographic, and motivational variables .are controlled, 

it is necessary to discover the process by which, an early births exerts sucS 

J/ 

a negative ijipact. 

Some of the more sensitive studies that have been done have made it clea: 
that the process is not straightforward or easy to untangle. For example, 
Furstenberg (1976) studied a group of pregnant teenagers over a period of 
five years, comparing chem with their high school classmates, some of whom 
also became 'premaritally pregnant; some of whom did not, but all of whom were 
black and relatively disadvantaged. He reports chat "their lif^ situations 



acme t Lve years attor ^he ')Lrt:h of r:luilr fir-jr. r.hlld rotltict a broad lmiiho ot 
advanCaKes and hardahlpa wliLcii 'Uiom Co ioiv i ^Implo u:cotititLnK icheme... 
proving how erroneoua some oL our ImpreaaLona oi 'arLy parenchood have 
been; In particular, Che notion that bearing an unplanned child Ln adoles- 
cence leads inevicablv Co a life of deprivacion" ( Furs tenber'^ , I97''':xvi). 
What, Chen, ia che aftecc of an early birth nec of social^ mocivacionai 
and demographic faccors on lacer aCCainraenc" Specifically, how do teenage 
mochera compare later Ln life wich young women who poscpone chelr firac birth 
CO cheir early cvencies? If chey are less well-off, whac explanacion can 
researchers provide as Co che process'? These are Che quescions addressed 
in this scudy of a large, nacional sample of concemporary young women^. 
Di^advanca^es Associated vich Early Childbearing 

Educacors, parents, and policy-makers are concerned chac premature 
pregnancy disnapts and acceleraces che life course of che adolescent, 
pre-empcing che educacional, vocational, and 'social experiences of the teens 
and early twencies chac are so iinportanc t:o lacer soci^al and economic well- 
being. As Bacon ^197^: p. 333) noces, "any important life evenc is 
pocentially stress-Inducing as one abandons and adopcs iieaningful social 
roles ... If mocherhood occurs very early in life, it is probable chat a 
stress-engendering acceleracion of role cransicions will lead Co . . . social 
pachologies" . 

The young 3X)ther*3 first priorit^/ ausc be Co secure some means of 
stjpport for herself and her child, a necessity which could propel her into 
an unhappy marriage, a Low-paying, dead-end job, or onto welfare. Evidence 
■Ge.g.\ Bumpass, et al . , 1977; Moore and Hofferth, 1978; Trussell and Menken, 
1978) also indicates an association becween an' ^arly first birth and higher 
subsequent fertility, suggescit^ thaC the young mother may soon find herself 
with several children co care for^. , Othet evidence suggeft thac LP.e early 



chl Lilb«.sH-»r romp I i»t,tiM rotis I ti»M-.ih 1 v 1 ii'hoi*) M iU.m \\cv 1 .it or lM».ir 1 in* -i i s r »*rs 

(Kurst i-Mibor^, P)7h; W.ilt r .irul M(W)rr. P^/M; Monr<*. .'t .i 1 . , pl.icliiK her ill 

I 

a ll IsaclvaiitaKt" on Llic loh luarkL't a.s well .is l^mi»riIl^ lu»r opportunity tor prr.sonaL 
aiui Lnte Llfctual nrc^wtti. Lt ::;lu^ luarr i l« -3 , i f hu.'ihaiul I.'J a 1 :;o ^ Like I v to bt; 
rclativiely vouny^ ..md un;jkiLKHi, so t ami ly ' iu:oine is LikeLv to bo low (t:oombi5, 

s 

Furthermore, early chlldbearlnK puahefj <a young woman Lnco a role for 
which she Ls likely to be only j:a3uaL ly prepared. Parenthood Ls ^ demandln)? 
role even when assumed at an olde^r a^e (Rosal. 1968). By moving into tihis 
role so early, tihe .voung woman is immediately set apart trora her pe^rs and 
perhaps estranged from her family as well. There'fore, she- oiay have trouble 
rnaintaining a 3upport:ive network at a time when her needs for emotional 
and physical assistance may especially ?reat, 

However, despite the surface plausibility of such arg^iments, it is also 
possible^that teenagers who bear childten differ initl,ally from their 
later bearing peers; in this case, cKe occurrence of a bir^h would only be 
correlated with later difficulties /or a compounding factor, in such dif- 
ficult:iesK ^ot ^he cause of such probleina. 3oth early pregnancy, and 

eventual poverty might be due instead to Usser -motivation, to lack of 
interest in achievement, or to a set of beliefs and values which in them- 
selves lead to lower attainment, regardless of pregnancy. 
AVe There Possible Advantages to Early Childbearing ? 

Possible advantages to teenage Aildbearing should also be considered, 
^arly childbearers may find it possible to "get over with" tihe childbearing 
stage and move fairly early' into permanent or steady labor foi\^e participation, 
thus contributing to household income and gaiping valuable work experience. 

' Young father^ may not obtain as much schooling; but the payoff to a college 

\ 

\ 

/. * 



ERLC 



V'ounii worker.i . uul t:he Iitnh wugfi.i paid in aany 1) 1 ur -ollar j^xki. ilunbaudii 
In Slue coll^ir occupatloaa toiid f nakc ::jp vaKes tii r:hrLr :ni. J- r 'ji?n c lts:i 
(i)ppenhc Lmor, l')74) . [:\ addlLion, luiOfiK iiaLerj, work t^xpe rltinCti !ui3 been found 
to bt? aS.soclaCed with lil)^[ier w:\^oti amonK tu^tih "•tna Ion ( Koatrho rnuui and Haij*i«»r, 
1076) and ftMiiah'^ (Mi.iicor and Polaclirdc, 1^7^*; Ho f ft- r tli , 4l , , 1^78). 

Job seniorttv mav rfviuce the likelihood ot unemp lovmeat: for 'both :nen and 
women. [n addition, working mothera will not be faced with the problema 
of interrupting work to have a familv or of locating child care for pre- 
3chooIer3, as "hey rrright if thev worked before forming a familv, 30 con- 



tinuing full-time »?iTTp loymenc migi^ be more feasible. Finally, although 
earlv marriage has been linked to a higher probabilicv of divorce or 
separation (Bumpaas and oweet, 1'j>72; :Torton and Glick, 1976), those couples 
who remain married Tiay . accumulate considerable assets before their peers 
are even out of scl^ol. 

Given these possible advantages, it does not 3eetn wise to assume that 
ail of the consequences of early childbearing are negative. Rather, 
researchers should attempt ^o sort out positive from negative consequences. 
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iMje Kt rect Jlt J:ar Ly_^ih t KilxMir jw^ gn Lat er ()n»)in 1 r Wi» I I -Hr 1 ny^: A < :a!iM/i l^Mtxie I 

Wti havt! dlscu.'<Nt»d a numbor .^t litllfrriu wavs in which tho a^o a woman has 
^^er tir^it hlrth ml^i^t. aftrct. her latifr wt^ll-hiMiiK. To estlauitir Lho varloii.s 
"^Izos ol lliese t t' i*'^' t s and Lliflr o^iT-all linpat:t ()n young wurnen , we have 
^ievoLup'^ii a i:auMai or patli tnoiirl.^ This ttu'hnlqui' <Mi/ihles wa to examine 
indirect Wt»l:l as direct ettrris. Tliis Ls t mpu r tan t /Necaufje even If age at 
*^lr5Jt birth dues wot d Iruc 1 1 y alloct Later well-beln^. It mav do so Ind Irect ly , 
through It.s ettectn on odncat ional a t ta Inment , on total tainily size, or on labor 
^orce participation. Each ot these eltoct.s will be calculated ::3eparateiy and 
^beii combined Into an ^^■^LLmate ol tlie total effect on tFie welL-beinK of a 
^oung woman > 

The components of household Income — the respondentia Income and the Income 
^ other f a nvl Ly members — were chosen as our measures of well-being not only 
^*2cause income affects the tgod, housing, Leisure, medical care, and social 
Status of all household meiriKers, but also because poverty places a burden on 

-/ 

Society as a whole when wt^ifare support is necessary. In addition, household 

- . N 

^Hcome provides a 55tr aight f oK/ard arrd clearcut measure of well-being. 



Ti Fath analysis Is a method for tracing the ImpL icatLlons of causal 
^fderings bf variables. By causality is meant (1) c^^comitknt variation and 
(2) t;emporal ordering, such that a change In one variable is followed (in 
^Ime) by a change in another. Striking a match is, for example, causally 
Associated with production of fire, and strikj,ng must precede fire in time. 
Although we Can detect and measure co-variation we often must assume temporal 
^tdering, as in trying to decide whether having a first birth precedes dropping 
^Ut: of school or vice versa. It is likely that the ordering depends on age: 
^or the youngest females who are still in school, the effect proceeds from 
^irth to quitting; for older women it is the other way. 

PaC:tr'*C<3ef f ients are obtained by regressing each dependent variable on only 
^hose independent variables that are believed to be direct causes. ^In the 
diagram, paths are represented by the arrow passing directly from one variable ^ 
^0 the next with no variable intervening. The origin is called the independent 
^^riable, the variable to which the arrow points is 'caJled the dependent variable 
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rhrU- r..MnpoV,iL jiU?r. ^'.^ : " ^ ^vHp.*. : ' li.if ' !ir mn .ir. vlu/li i 

It. .nav lo no l:ulLrrM:rLv .iL'^i*:Mim r hi? luiounr ! .v!u r .i L i. ■ )i; ^lii.* rr I ?i , 
her Cjtal I'oiu L I ■/ . J i »^ . hur labor "iKU- : t. : .>ti . u- rhr ln.:oi:ifi .:oti- 

r.rlbut.-Mi !)v jrhf!r hou.Tt*tuji I I ;iiMnt>»' r -i . wotmir. ' i >wn 1:w.li\u* .aiu! ;ji)Vf'rlv 

:*C,ituM .iri» t:h»' onlv )inp 1 i i» 1 v .muU >^•'nc>^l•; varl.iMi-s In t hr iiuHi.'l. :;.-v.*ral 
,.xoK^»notis varlahl.'.; arr avallahh- inrlu.lo a.s r„i;Crols tor 'ioclal, mo r 1 - 

vationaL, an.l dnnoK ra i^li i i n t 1 arur ot; variabh-; in t hi' :nocli-I. 

ParouLal s oi: i o.-cv )i\om u' l.-v.-! uu! i'a.:_^; iiav^^ hiMMi .on I s L oiU. 1 ■ih(>wn to 

r " " 

pKiv .in i;npoft..int roL' in t n:i i ii : ii*; l.itrT ;.>,: 1 o.-.roi-fnin 1 .i r. t ,i 1 nm.Mi t (■....., 

tor •■xampl.;. BL.iu .ind Dunc.tn. I'*"/; Duncin. K.-at In- m:in .iiul Duiu.in, 1 

Sow^'lL .iiid Sh.ih, L')n7. I')b8; :•■ .•.ichorTn.m .ind H.-nr.-T. I'^^h; rr.-lin.in .uvl li,ni'..-r. 

Each cool tTc t.nu; Ulu' "li") In ,\ ri-Kn-ss Ion roprcsunts Che eife.ct. on chf 
dopondonc varlabl.- of ..-han^inK rhe causal variable bv one uniC. For exampl.-. 
raising Che age ac which a woman boars a child bv one year will increase clu^ 
number ot vear.s ot schooling she cotnpIeCes by one-Chird ot a vear In a paCh 
diagram Che coet t ic ienc. used are s c andard ized (adjusted tor Che di fering dis 
persions ot Che variables around cheir irieans) so ChaC whaC we' vend in each 
coetficienc on Che paCh diagram is Che scandardized change in che dependent 
variable expected tor each standard unit change in the , Independen t variable. 
(Both standardized and anstandardized (metric) coefficients are presented in 

the tables.) - c ^ i ^r, ^ ^ 

■UsiDfe the standard coefficients we can analyze the etfect ot a changt ot 
one standard unit in a variable at che beginning of any causal chain on each 
variable in that chain, until it reaches the end. This analysis ot paths (or 
"path analysis") Is useful to trace the ultimate implications of intervening 
at some point in the chain. , 

U^ing the diagrams -In this paper, the reader can begin at any point aqd 
trace the effects along any sipgle path, for example, from age of a woman at 
her first birth to her own income, by multiplying successive coefficients 
The sum of the effects (paths) that pass through a single variable called 
the indirec^t ef f ectv-^^Trough that variable. The sum of effects over, a.l paths 
trom age ^t first birth to own earnings is the total effect of age at first 
birth on he< income. T^e path passing directly from age at first birth to 
her own earnings, without passing through anv other variables, is called the 
"direct" effect. i For further iiscussion of path analytic procedures, *ec 
Heiae^ 1975,. and Duncan, 1975). 

. ■ / 

T I 
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Mrch. \ 

In rhf NL.; .m.ilvsis, ill jotv.rn in^ 27. A^e in , Chorffore, .i proxy for 

Irlrtli '-ohorr ni r, Iu* wor.an , whiiU ii.i:. htM-n sliown ro be an Important decern LnanC 
\n terfLILr.v mUli-.k .ind Norton, L'i7r). employnenc aCatujj (;p\irkas, 1977), aiid, 
therefore, we hvpo the s 1 ^e , her incorr.e* In the PSID ana I vs 1 s , women a re ot diftering 
ii^es. rherefor*^, au;e ip. I^^Tr^ is an ii\dlcat^jr ot both a^lnj^ and coiiort effects. 
We have controlled in e<ich equation for parental 'ioc i oeconomit: l<>vel, race, and 
aj^e. The remaining predetermined variables aerve first, aa ispecifiers ot che 
model, reducing t he . pes s lb 1 1 1 ty of correlated d istrubances , and second, in the 
case o^* Lhe relatiunshlp between ago at first birth and education, as instru- 
ments to a non -recurs ive relationship. 

Going from rizht to Left In Figure 1, wevillnqw explicate the path model. 
pQver t2^' is by Jefinition ('See Appendix Table 1) a function of the income 
available to tr.e nous ho Id an: .)f :he number of people dependent upon that 
income. Household income is measured separately as the income of the woman 
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and aaf^the income 6f others in th^/ household, ^hile the iftimber.of childre^ 
measures the bupden of dependency in these families. ^ 

^- Th^ wo'Han's owivlncome is^'a function of the number of hours tftat sri^^ 
works' ^d.hec hourl^'-a^mings . We have pot include^! a me|biuij'e\of her houi^ly 

^. wage.' I" the NLS, haurly wages were^ measured at Isie^ime of- the^ survey when 

■ only 35 'percent of the women were employed (wheteas 65% had- forked, some hours 
prevjio^^g'ygar-and^ tl^|fore, reported some income Cueing that period). 

^ 'in 'the PSit," average hourly wage waS|-^ndt obtained independently of annual 

' earnings and hours; therefore, it would not be appropriate to include It. _The 
income bf ot;her household members ^ay also affect the wou^an's. income.' Those 
-who are not inarried or have no other" source^ of Income will tiSvp a greater 
rieed.to ^Imlze their own earnings. Finally, past labot force participation 

- is- a- predictor of a woman's wages annual earnings." We have a measure f?f 
total labor f^^ce experience for the PSID women, though not for the NLS women.. 

Other famil y in&ome consists primarily of the income of |he husband, 
though other relatives might.also contribute, especially if tlie woman is tiot 

. married- Since the husband earns most of the income in the vast majority of 

American households (Click and Norton, 1977) , this variable Is expected to be 
' the priinary determinant of poverty. It has been separated from the woman's 
income so that influences on each can be examined independ^ently . Determinants 
of the income of other adults in the household that are of interest in this 
analysis include a woman's age at firsf birth and her educational attainment. 
Our expectation is that- early childbearers and women who themselves complete 
less education are likely to find their marriage prospects limited to men of 
lower earning ability. Since very little is known about the characteristics 
of these other household memberST^ the residual for this, variable is expected 

• to be l^'^ge. . . 




A Woman's labor forc-^ par ticipation *has been"fQund ^to be a function -ofCSi^^^^ 

f — ' — ' — ^ — — — ' , , - ' ' ' 

husband's 'income (see, for example ,**BtDwen- and Finnegan, 1969; Darfen, 19/^)',' 
tjer own* e'ciu.catioh (Treiman and Tertell, 1975; Featherman and Halis^, . 1976;. 
^"Me^lendon, 1976), and th^ number and ag^^'of own children (Treiman and 



Terrell, 197A; Hudis, 1976; Sw^^ 1968; ^.Mason, 1974) . Accordingly ,_ we have 
"hy^othesiz'ed that the income of others, her schooling, and her faifliJL^ ,size - 
affect ^e' hours she has worked\ We speculated earlier that early child- 

1 — . 1 ^ ■ ' 

bearers inay. enter the" Ikbor force- sooner and, therefore, have the benefit of 

' greater^abor force experiende than their later-rbearing sisters. .To the » 

extent that a woman's current labor force participation is a function of 

early participation and correlated with greater tatal*^ experience , the ^hours 
(*' ' 

a woman worked in' the last year will also be a function of her age ar first 
. ' - ■ - ■ 1 y ' • 

' bitth. ' Other factors affecting total years of work experience include family 

"^ize, age at marriage, race, and age (Hoff erth,- et al. , 3^978). . 
, ' Number of children has been found to be a ftmction of education ^ 

(Michael, X974;x Janowitz, 1976; U.S. Census, 1976), age at first birth 
(Bufflpass et al . , 1977; B^onham and Placek, 1975; Presser, 1971; Furatenberg, 
1976), aumber of siblings (Johnson. and SCokes, 1976),- and timing of first 
bij-th with respect to marriage (Bumpass et al . , 1977), as well as race, 
parental socioeconomic status and cohort (U.S. Census Bureau, 1976; Ryder and 
Westop, 1971; Westoff et. al . ,1^61; Monthly Vital StaCta^ics, 1976) , Although * 
there is some evidence for a simultaneous relationship between labor force 
particiDation and fertility (see, for example, Waite and Stol tzenberg. 1976; 
/teller, 1977) we have hypothesized that in our samples, age at first birth 
affects labor force participation, rather than vice versa, since all of these 

" women have had -a first birth ^^prior to the year in which current work e:<perience - 
is measured. The relationship with prior work experience is more likely to 
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be simultaneous.; however, we don't ha:^ enough information to disentangle 
these effects. ^ ' , ^ ■ ^ 

Education .-' Besidfes ch(e character is.tics of, an individual's family oB. 



ortsln sucji as mother's and father's education and father's occupation and 
income 'CBlau <W Duncan,' 1967; Duncan, Featherman and Dunc^, 1972; Sewell 



and Shah, 1967, 1968), education has been- shown .^o be a function of the home 

■ I — 

and /school eglvironment during the early teen years, including the availa- 
bility of reading materials in the home, parent- teacher encouragement and 
help in c^tinuing past high school, parental goals for W child, and high 
school curriculum (Duncan, 1968; Jencks et al . , 1972; Hauser, 1972; Blau 
and Duncan, 1967; Waite and Moore, 1.978) t Number of siblings' (Blau and Duncan 
1967), race (Blau and^Jincan,' 1967; Fortes and Wilson, 1976; Porter, 1974),. 
farm background (Duncan, Featherman and .Duncan, 1972), and cohort (if.S* Bureau 
of the Census, 1976, No. 2-95) are also predictive of educational attainment. 
Finally, although/neglected in the attainment literature, there is evidence 
(see, for example; Waite' and Moore, 1978; Bacon, 1974; Trus,sell, 1975 ; 
Furstenberg, 1976; Presser, 1976) that educational attainment is influenced by 
thfe age at which a wqman has her first birth. 
A Non-Recursive Link between Education and Age at First Birth 

Outright (1973) and others have sugges ted that it is lack of moti- 
vation- that causes both dropping out of school and early childbearing. 
According to this interpretation, we should find no relationship between 
pregnancy and school drop aut -once motivation is controlled. Measures of 
educational goals', parent- teacher help and encouragement, and the availability, 
of reading matter were develope'd as indicators of motivation. We do not 

find, however J ' that the relationship between age at first birth and ed^a- 

^ % 

tional attainment disappears wTfen these indicators of educational motivation 
are included in a regression. The- relationship between early childbearing 
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and schooling does not appear' to be spjtrio^. However, th^ ralatfionship is 
very .-likely to bA simultaneous. One mi^Tit expect that a first birth ^ 



/ 

to a teenager frequently' preci^itatfes the termination of acljooling. It is 
also likely, though, that the longer a woman '.attends school, the longer she 
puts off marriage and childbearing. In this sense, educational attalament. . 



V,. 



\ can be said to dela^the first birch. This suggests that causality operates 

^fi both directions, though the oarticular direction that predominates depends 

\ ' ' ■ • - i" 

orK the sample. ' " , 

Cross-frabulations '^jf age at first, birth by age at termination of 
schooling indicate that only among childbearers aged 18 and under does either 
*■ pregnancy 'or childbearing precede -school drop-out in a substantial number of ^ 

cases. Of those young women who have a first birth while 16 to 18, for. example, 
70 percent drop out of school within a year of that bjrth (either 1 year before, 
in the same year, or in the following year). Of those who have a first birth 
between 19 and 21, only 25 percent finish schooling within one year .of the 
birth. Most women who are 19 or older when they have their first child _have 
terminated their schooling before the birth. Given the importance of a- 
high school diploma on the job market, the effect of terminating - schooling 
on later life' chances should be much greater if that termination occurs before 
high school graduation. 

Thus, although we predict a simultaneous relationship between edu- 
cation and the age at which a woman bears her first child in the fui^l sample, 
we expect the' effect of agd 'at first birth to predominate among those who 
■ bear their first at 18 and under.' Among those who bear their first child at 
• age 19 or older, we expect the effect of education on age at first birth to 
dominate. To capture these ejcpectations we have specified simultaneous 
causality between age at first birth and educational attainment not 
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only for the total sample, but also for two subsamples, (1) women 18 or 
younger at the time of their first birth, ancf (^) women 19 or older at 
first birth. ^ " • 

Age at 'First Marriage and Age at First Birth ^ 

' Marriage is a critical life cycle transition.. The importance of age at 
marriage to fertility .has been documented repeatedly (Bumpass, 1969, for 
example) . In addition, it has been shown that the age at which a woman first 
marries has a strong effect on the probability of later divorce or separation 
(Moore and Waite, 1978). Yet in a society in which a substantial proportion 
of births to teenagers are premarital and in which the largest proportion of 
young married couples are contraceptlng one can also argue that it is a 
birth, not a marriage, that drastically alters many aspects of a woman's life. 
This is especially likely to be the case for the earliest childbearers . 

. : ■ ■ ' 

In general, women marry an"d then at some later point become pregnant 

' <C 
. and bear a child.' That is, a marriage precedes childbearing in the majority 

of cases, and is the factor precipitating pregnancy. For example, in the 

PSID fewer than 7 percent of all women were found to have given birth pre- 

maritaiXy. However, for those young women who bore a first child while 

'teenagers, the causal sequence may be reversed. In that sample, 13 percent 

f " afi-first births which occurred before a woman's 19th birthday were premarital, 

while only 2" Percent of first births after her 19th birthday were premarital. 

Analyses of annual transitions also indicajted that among women unmarried at 

, the start of, a year, if a birth occurred in that year, the^ probability of a 

marriage was also dramatically increased . Thus, a marriage, rather than- 

being a cause of a birth, may be an outcome for the earliest childbearers. 

In the analyses of the PSID, we included age at first i^arriage as an 

additional outcome of a firs-t birth for those women whose first, birth occurred 
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^at'18 or earlier. For those'who had their- first 'birth at 19 or later and in 
C^e total sample, age at first ma^iage was assumed to precede a birth and 
was, theref6re, a control variable ^ thfe analyses of age at first /birth and. 

''other dependent* variable^ . In the analyses of the NLS, ag^ at first marriage 
was Included as a control variable in both^subsamp'les and in t'he total 

'sample. A model * specif ying simultaneous causation amotig schooling, age at 
first birth, and age at, marriage is probably the best model for the youngest 
chlldbearers . However, in neither data set are there enough independent 
variables associated with age at first birth and ■ age at first n^rriage to 
statistically disentangle their relationship. Of the variables aviaAlable in 
the two data sets,. we examined race, age, parental 'socioeconomic status, 
number of siblings, whether, the oldestv child, urban o*r farm background, a 

foreign-born parent, southern background, religious affiliation (Catholic), 

f 

and whether or not the respondent grew up with both natural parents as 
possible determinants of both age at first birth and ^age at first marriage. 



'data ' , ^ 



Analyses were conducted on two national longitudinal d^ta 5^ts, the 
National Lcmgitudinal Survey ^ of ^Young Women (NLS) a^hd ..the Panel/Study of 
'Income Dyrtamirs (PS^ID) • Soth , surveys were l^nitialLy fielded in aL96€ and 
in each case respondents were interviewed annually'. While s^pilar in^ their 
focus 'on' economic and employment Issues, the two surveys sample quite different 
populations. Analyses rjeported here rely on interviews conducted between 
1968 and 19X2 for the NLS and between 1968 and 1976 for the PSID, . Each 
data 'set will be described in turn, i 
The National Longitudinal Survey of Young Women 

The National Longitudinal Survey of Young Women (NLS) is funded by the 
U.S. Department of Labor to study the labor market experiences of contemporary ^ 
young women. It is designed by the Center for Human Resource Research of 
Ohio State University and fielded by the U.S. Census Bureau. The initial 
wave in 1968 sampled over 5000 young women between the ages of 14 and 24. 
Attempts to reinterview these young women were made annually frotr^ 1969 
through 1975. Sair.ple retention has been very good. By 1972^ the last year 
considered here, 4625 respondents — 90 perijf'ent of the original sample — - 
reriained in the survey. Since the initial response rate was 94 percent,, 
data cn nearly S5 permit of the sample that was Initially drawn are available 
for the current analysis. While these data are among the best available, 
sample attrition may have reduced the original representativeness, and some 
caution in genGrali^ing to the entire population is necessary. 

Tn order to produce statistically reliable* estimates foT black womGn, 
'hov:£e]:olds in enu-eratlcn districts Vr\own to be predominantly black were jf 
selected at a rate three tines greater than the rate for white enujreratlon 
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districts. InXL968, 3638 white i;omen an* 1459 black women were interviewed. 
(Sixty-two young women of other races were interviewed but have been con- ; 

sistently Excluded from "these analyses because of their diversity.) A 

'? . ■> *^ ^ ' ■ ■ - 

sample weight was assigned to each^ individual case to correct for the fact 

\ ' ■ ' • '■ ■ • 

that different groups of the population had different probabilities of ■ 

selection. The weights were" computed so that, the sum of the weights would 

, . ' 

v-— ■ , 

eq\^al the sample size of 5159. _ j / 

The NLS data aii^e especially well-suited for^a study^of the consequences 
of early childbearing^^because they Tallow young women through the teenage 
and young adult years when family-building typically 'takes place." For a 
large proportion of the sample data on marriage 'and childbearing are not 
•retrospective. but are gathered as the events occur. Because extensive infor- 
mation on 'the educational and worK e>T)erience as well as the social and 
economic background of respondents was obtained, deT^fii^^^^parlsons can 
be made between women who became mothers while teenagers and other young 
women who postponed their childbearing . Such extensive data are not 
fre,quently available for so large or contemporary a sample. 

The Michigan Panel Study of Income Dynamics ) 
The Panel Study of Income- Dynamics was inaugurated in 1968 to provide 
lnfonr.ation on short run changes in the -economic status of families and 
individuals. To this end, approximately 5000 families have been interviewed 
annually through 1978. Data obtained through 1976 are included in the 
current analyses. 

The original s£.-.ple, consisted of a cress-section sair.ple of dwelling 

units within the continental United States plus a subsample of families 

•Interv^ievcd in 1967 by Che U.S. Bureau of the Census. Since 1968, the 
Lr^le' has consisted of nil p^nel r.er.bers living in families that were 



20 



interviewed the previous year plus newly-formed families that Incli^de any 
adult Iian^i member who had moved out of the sample household since 196^. 
The addition of newly-formed families has resulted in an increased sample 

size despite sample attrition. ^ r ' , , 

.J 

?anel losses were considerable (24 p^rcei^t) in the first year but have 
been relatively minor ix{ recent yeaxs. However, the cumulatiye response rate 
. including initial and subsequent losses, is only 55 percent. The data, were 
weighted in 1972 to adjust both for different sampling- fracti^^ and for 
different rates of nonresponse. Since that time, attrition has not been 
sufficiently great to warrant further adjustment, and the author's present 
evidence that estimates made from PSID data correspond closely with estimates 
obtained, from the Current Population Reports (Survey Research Center, 1976, ^ 

pp. A99-510). "^^v^^ \ 

The PSID was Explicitly initiated to provide th^j^est possible measures 
of respondents' family incomes, individual wages, and employment history. 
The income measures are generally considered to be superior to estimates from 
the Current Population Survey (Minarik, 1975)^ and tabular comparisons of 
both data sets show a high degree of congruence on the weighted distributions 
of most standard demographic variables (Sawhill et al. , 1975). Despite the 
reassurance that this provides , it seems extremely important to use caution 
in generalizing from results to the entire United States population. 

For the years 1968 to 1975, all information is related to the head of, 
the household. Consequently/ little information is available on married 
women', since they are not defined as heads. Fortunately, in 1976, wives wer,e 
also interviewed, and detailed inforr^tion on wives' labor force participation, 
family^ background, and earnings wp.s obtP.ined. In addition, wives supplied 
infoLir.ation on their age at irarriage and age at first childbirth, data that 
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cannot l?e reliably obtained from some of Che interviews held ni-th the ^ . 

^ • ' f r 

husband, who.^s defined the hearf of ^e household. ^ ■ 

* Althdugh initial plans -call||^ for analyses' on all women wha t;urned 24, 
/ 30. 36,' and 42 .during the course of the survey, At soo^n became clear that a 
' far r^her and cnore complete analysis could be done if emphasis were placed- 
on the sub-set; of lives ^an^i female heads who were^anterview^d ih' 1976. Moreover 
. the nuznber af' women' available for -an^lys is^as not greatly diminished. .Of 2630 ^ 
wives and fetnale Wads aged 16 to 42 in 1968. 156 percent) were not inter- 
viewed in 1976. For the 2^74 wi'^es and female heids in our sample who Vere 
interviewed,, therTts a wealth .of ^formation. I<.e .slight loss in sample size 
seeAs far ovitveighed by the ac^itionfe infprmation available on these womeo and 
-^itheir experieoces. ^ 



v._. 
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\ Neither the MLS nor the PSID contains a child bearing h±gtoty for women. 
. Coos«^gueQCl7 tt was -n-ceasaty to, itonstruit spcfi a record for a-ll respondents. 
,,The procedure by which C^is was done for" 'each' data set will be "described, 

. The National LongitTjdi nal 'surv e y Young'woQen: To develop a measure of 

It ^ '• ^ ' " ■ ^ 

tJie yrjung woman's age at first birth , the household record in 1968 was 

searched for any sons or daughters of the respondent. The age of the oldest 
of the respondent's %iildren was subtracted from the resporrdent* s ^age in 1968 
to yield age at first birth. First births which occurred in subsequent survey 
years were identified by searching the household records of childless respon- 
dents. ^Then a first birth was identified, the, respondent' s age at the last 
Inte^iew was assigned as her Age at First Birt^. Since exact birrh dates 
are not known for either the respondent or her children and age is coded only 
in fnll years for respondents and children over three, the measure of age at 
first birth contains some error. Where some " uncertainty existed our decision 
mle erred by assigning the older age at first birth. 

The measure ^f age at first birth used here does not include children 
-.rfio were given up for adoption shortly after birth, who were stillborn, who 
died in early childhood, or those who were sent tovlive outside the respondent's . 
household. Own children -of the respondent cannot be distinguished from adopted 
children. We are, then, in effect, measuring the impa^ of the age at which 
a young woman takes on the duties and responsibilities of =otherhood, the age 
at which she becomes a parent in a social sense. The variable 'used here should 
be a fairly unbiased measure of sociological, if not of biological, motherhood. 
panel 5 cudv of Income Pvnamics . The measure of age at first birth was 
ceterr.ined differently for wives and for female heads. For the 1701 women in , 
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ci^^ saaole-vho conolcced Che survey far wives In 1976, the age of her oldest 
ctilld as reported by the vife vas subcracred froa che wife's age. No siailar 
i^^o^CDiCiOQ J^s available for female household heads; consequently the measure f 
age aC firsjs^birtfe- for Xh^ 773 vocen who were household heads la 1976 
based on t\ie household record. If a firsp birth occurred during the survey 
the wocac's age in the yeax of the birth was assigned. Othervise, the 
botia^hold re^ord^^r 1968 was searched for che age of the oldest child and this 
ag^'was subtracted from the woaaa's own age, Sinc^ woaen in the sanple in 
1968 could have been as old as 42 in that year, it is possible that some of 
c^^ix children would have grown up and left home. This, of course, would 
result"^>^ incorrect assignment of age at first birth. This is potentially a 
P^Qblem for heads approximately 32 to 42 years of age in 1968 — 38 percent of 

sample \S(^£ female household heads or 12 percent of the total sample of women. 
However, the children most likely to be missed are those born to the youngest 
iD^^hers, since they are most likely to have grown up and left home before she 
entiled 40- To evaluate this issue, a causal model was developed for women 35 

under, as Well as for all women. Analyses among younger women and wives 
should not be affected by this problem. 

^^Parls o" of Age at First 3irth Distributions with Current Population Reports 
Table 1 presents the weighted proportions of women in the and ?SID \ 

i^^les in several age-ac-first-birth categories* These distributions can 
b« compared ^ith distributions calculated from data from the 1971 and 1975 
C'-Jtrent population Reports for first births chat occurred after che year 1960. 

distributions are scrikingly similar, although boch :nLS and che ?SID sanples 
*r>^v^^ ^ higher proportion of birchs ar.ong wonen at older ages. The high^^ 
?-°portion oct;urs anong che cocal ?SID sample, which, as noced aoove, ls 
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probably elevaq^ed by che loss of some early births aziong older family heads. 
Ih« young vocen^ in- :?.e NLS and in the young'' vocen ?STD sub-sa:::?le have fev 
first births that occurred as early as 1960, and since the .younger the sample, 

Table 1 : Distribution of Wonen by their Age " 

at First Birth, 1971 and 1975 Current 
Population Sur-^ey (First Births Occurring 
After 1960), National Longi^udinaJ. Survey 
and panel S t^adv of Inccce Dyn^ics 

PSID 

Age at First Birth 1971 CPS 1975 CPS NLS Total <^5 in 1976 

ac a^e 24 * 

<17 .128 
""18 .095 
19-20 .259 

>21 .518 

— i 

the more likely the women would have taken part in the trend toward delayed 
>:hildbirth fU.S'. Bureau of ^the Census, 1978), it seems likely that some of 
the difference represents true societal changes over time. While the overall 
correspondence of the NLS and PSID data with CensusNBureau djftta is most 
encourgaging, it should be kept in mind that some inaccuracy due to coding 
and missing information was unavoidable. As always, our results should be 
considered within Che context of the findings of other researchers, as well as 
one's own theoretical expectations. 
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RESULTS 



Separate analyses ^ere conducted on both the NTS and PSID data. Initially, 
a subsample of NLS women who turned 27 during the years of the survey and who 
had borne at lease one child was analyzed. By that age, we reasoned, ^^^^ 
economic positions sfiould be relatively settled. However, because most NLS 
respondents were still under age 27, this sample is small. For this reason, 
and because these women are still fairly young, we conducted similar analyses 
focusing on the PSID women who had had a child by 1976. The average age of 
these women in that year is 38. 

Since we expected the effects of the age at which a woman bears her first 
child to be strongest among those who gave birth while still in high school, 
we divided each data set into two subsets: those who had a first birth at 18 
or earlier and those who had a first birth at 19 or older. We then examined 
the effects of age at first birth on the earnings of thse women, on the earnings 
of their husbands or other contributors to household income, and on the poverty 
status of their households at age 27 (NLS) or in 1976 (PSID). 

Variable definitions, means, and standard deviations are reported in 
Appendix Tables 1 and 2 . Results are displayed in path model form in 
Figures 2-5. Results for NLS women with a first birth at 18 or younger are 
depicted in Figure 2, while results for NLS women 19 or older at first childbirth 
are shown in Figure 3. Results for younger and older PSID mothers are presented 
in Figures 4 and 5, respectively. 

Estimation of the Non-Recursive Link Between Education and Age at First Birth 

As dipicted in the path diagrams (Figures 2-5), there are two instruments 
predicting to age at first birth and educational attainment. Thus the model is. 
over-identified, and two-stage least squares gives consistent unbiased parameter 
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Figure 2 v 

Path Model, Age at First » 
Birth Less Tlmn or Equal to 1&- 
(Natlonal Longitudinal Survey) 



Intact Caally 
of Origin 




Aga at 
Flrat Marriage 



NUMBER OF CIIILDKKN 
AT 27 



-.270 



180* 



AGE AT 
FIKST UIRTIl 





.318*** 



HOURS WORKED IN .BOB OIW EARNINGS "'230 POVERn 
THE LAST YEAR *' AT 27 *' AT 27 



-.383* 




.656* 



SCHOOLING COMPLETE 
AT 27 



Age In 
1968 



.188^ 




Number of 
Siblings 



lioiue-School 
Environment 



.226*** OTHER FAMILY INCOME 
AT ,27 r 



Race 



N - 106 



a/ atandarJlzed coefficients 
* p < .05 
** p < .01 
*** p < .001 
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Figure 3 

Path Model, Age at First Birth 
Greater Than iS and Leyy Than 27r 
(National longitudinal Survey) 



PareutJil Socio- Hualcv ot 

klcononlc SlutuB Slbllngu 




Farn 
Back^rounJ 



r 

a/ ecanJardized codfficicutu 
' * p < .05 f 

A** p <\ooi 




Figure 4 



Path Kodal. K%» ■( 



24 

riraC 



Itrth Uaa Than or Rqiul to \% (ranal Sturfy of 



Souihorn 



Studaot J 



Workad at 
OccupaKlofi 



Month* 
With 




fOTCIR 



•/ Standardized Co«f f Iclants; Only tho«« iltnlftcanc ac tha *05 l«v€l or better ar« 
presented hera . 



ERIC 



29 




St«ndirdl2*d Co«f f Iclanta ; Only thoia ■ignlflcsnt at the .OS 1ct«1 or batter 

■ ( 

» 30 
ERJC 



26 , 

r , . . 

estimates. Because of the attention In economic and sociological literature 

cv V • 

recently to simultaneity problems (i^ee, for example, IJohnston, 1972; 

Duncan, 19"5; and Heise, 1975), we will not discuss the problems of identi- 

fication and estimation in simultaneous equations in detail. 

The top panels of Tables 2 and 3 present the two stage least squares 
(2SLS) and the ordinary least squares (OLS) estimates for women whose first 
child was bom when they were 18 or younger. In the 2SLS estimates, both 
ecuation and age at first birth are dependent variables simultaneously, while 
in the OLS estimates, only onewariable is a dependent variable at a time, 

ResultV^of the models permitting simultaneous causality sypport the 
hypothesis that an early birth has a causal impact on schooling among these ' 
sub-samples of early childbearers . In fact, in the simultaneous mgdel, the 
impact of a birth is strengthened in "the NLS equation, though it is weakened 
slightly in the PSID equation. On the other hand, there is no evidence that 
schooling affects age at first childbirth in the simultaneous model. In other- 
words, the causal direction is from childbearing _to schooling. The effect of the 
age at which ajwoman has her first birth ^ems to be very strong if she has that 
first birth while she is yet of high school age, but there is no' evidence of 



reciprocal causation. \ 

When women who we r^^t: least i9ya=t thc.^timQ their first child was bom 
are considered, however (see the bottom panels of Tables 2 and 3), the picture 
is quite different. Among NLS mothers who were at least 19 when their first 
child was bom, there is evidence of simultaneous causality. The impact of a 
birth on educational attainment^ is much smaller than it is among the school- 
ace mothers, while the impact of stehooling on age at first birth becomes 

,i 

significant and large. Indeed, among mothers at least 19 at their first 
birth, the impact of schooling .on age at first birth is larger than the 
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Table 2: 



Standardized OLS and 2SLS Estlmattts of the 
Relationship Between Educational Attainment 
and Ago at Fir^t Birth (National Longitudinal 
Survey) 



Ag» 4t rirsc Births 13 





Mil 


OLS 


2SLS 


ots 


Ag« la 1968 


.193* 


.173* 


a 


b 


?mr«ncal Soclo«conoQiic Scacus 


a 


b 


a 


b 


Incacc Family ot Origin 


a 


b 


- . 180* 


-.236* 


Ag« At Firac Marrlagt 


a 


b 


.171* ' 


.214* 


tJrbAO Background 


a 


b ; 


a 


b 


Fatw Background 


a 


b 


a 


b 


Qooa School Envlronmanc 


.422*^ 


, 432*** 


a 


b 


Number ot Siblings 


-.188* 


-.236** 


a 


b 


Educacional ACCainjxianC 


c 


C 


.I70na 


^ 416*** 


Aga ac Firac Birth 


.656* 


.375*** 


c 






.42 




. 18 


.28 


51 


106 


106 


106 


106 


la^Aae ac- Flrac 


3trrh-i 27 








2SL3 


OLS 




OLS 


'Age in 1968 


a^ 


b 


a 


b 


Parancal Socioacooooiic SCaCua 


,161* 


.171** 


a 


b 


Incmcc Family of Origin 


a 


b 


« a 


b 


Aga ac Firfc Marriage ^ 


a 


b 


.348*** . 


,360*** 


Urban Background ^ 




b 


.134* 


.145* 


Fatm Background 


.193** 


.190*** 


a - 


b 


Hoata School Environmaac 


.505*** 


.476*** 


a 


b 


Numbar of Siblings 


a 


b 


a 


b ' 


Educacional ACtaincanc > ^ 


c 


c 


.386*** 


.385*** 


Agt ac First Birth 


.250* - 


.277*** 


c 






-51 


■J 

.52 


.33 


;.35 


N 


223 ' 


223 


223 


223 



a variabla Included In aodel but not this equation 

b variabla excluded frco this equation 

c variable is dependent variable In ::hls aquation 

* 7 < .05 

** P < .01 . ^ ^ 

*** p < .001 



32 



28 



Table 3: 



3CAnd«rdli«d OLS And 2SVS Eaclnatc* of th« RaUctonahlp 
Bacv«an CducaClon Jrtd Ag* At Flr^C Birth (P«n«i Study of 
Incott« DynAialca) 



4« In 1976 
P«r«ncal SES 

VhitA 

fmrm Background 
Southam Background 
Nuabar of Siblinga 
Oldaac 

Catholic ' 
\ Aga at First Marflaga 
Education 

Ata ac First Birth 
H 



Education D«p<nd«nc 



OLS 



-.119* 

-.166** 
.013 
« 

-.247*** 
-.030 

a 

a- 

c 

,178** 



-.031* 
370*** 

▼ .012 
.062** 
b 

-.168*^* 
-.064** 

b 

b 

c 

.348*** 
.195 
347. 



Aga ac 

First Birth Dapandant 



2 SIS 

.119* ' 
.093 

p06a 
-.011 
-.233*** 

« 

a 

• 083 
« 

-.047 
c 



OLS 



. 263*** 
.076** 

-•091*** 

-.002 
-.003 

b 

b 

• 012 
b 

.373*** 

c 

.138 



347. 



Age at First Birth ^18 



Aga la 1976 
ParantAl SES 
Vhica 

fmxm Background 

i 

Southarn 

Ruftbar of ^Siblings 

Oldaae 

Catholic 

Aga at First Marriage 
Bdueacion 

Aga ac First Birch 
H _ 



.079 

,386*** 

.009 

.020 

.053* 

.022 

,175*** 

a 

a 

.074 
c 

.304 



-.043 
.381*** 
.032 
..033* 
-.069** 
-.007 
-.188*** 
b 
b 

.168*** 

c 

.1X1*** 
.309 



.122*** 
-.093 

.039 
b 
b 

.034 

.070 ' 

.027 
-.030 

.550*** 



• 200 



-.099*** 
.034 
.056* 

b 

b 
.044 
.042 
.055 
-.040 
.643*** 
.085*** 

c 

.471 



1»352. 



1.352. 



EKLC 



« - variable Included In modal but not this aquation 

b - variable excluded froni this equatloa 

c - variable is dependent varlabla in this equation 



• * - p < .05 
♦* - p < .01 
a** * P ^ •OOl 
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Impact of a birth/ on schooLtnK- AnionK PSLl) nu)Liu'L*M who wnc at Liui-Jt 1 
at first chlUlhlfl'th, neLtlu»r iMfc'^'C \:i st at i :i 1 1 ca 1 Lv m Inn H leant ; factorM* ^ 
other than educadion determine the tlmlnK of 'the f(r:it: birth anioiiK tliosii 
older woiiien and flictors other tlian f^iirtLLlty determine educational attain- 
ment. Thus, 'the crucial causal Impact of a birth on educational attainment seems 
to be concentrated among teenage mothers. This Hiakes soma intuitive acnaa. 
Among women who become mothers at older ages, more varied 4pd personal factors 
are likely to affect schooling and the timing ol" childbearing* Among women who . 
first become mothers dilVing the high school years, however, the fact of that 
birth seems to intrude upon and supersede other factors that would normally 
determine educational attainment, 

PSID Subsample of Women 35 and Younger . Because of the problem.^ in 
measuring age at first birth among older women in the PSID who were house- 
hold heads in 1976 (see page 19), the relationship between age at first 
birth and educational attainment among those women who were 35 or younger 
in 1976 was also analyzed. Among these women the measure of age at first 
birth should be most accurate; the results should, therefore, reflect its 
^ real relationship with education. In fact, the results ^re aljmost identicaJ 



to those using women of all ages. In the total sample of women who were 35 
or younger in 1976, not subdivided by age at first blrth>and in that sub- 
sample of women who were 19 or older at their first birth^ there is neither 

V an effect of a first birth on educational attainment nor an effect of - 

I 

educational attainment on age at first birth* However, again as in the 

5 

sample of women of all age^, for those whose first birth occurred when they 
were 18 or younger, age at first birth does affect educational attainment, 
but educational attainment has no reciprocal effect on age at first birth. 
The size of the effects of age at first birth on schooling in* this subsample 
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ol women V) :uhI youHH*'^ ^ ** oompar.ihli' In imiKU 1 1 udf (o I liaL Idimd imouK 
women ot iiLl .i^tvi: in t.lu* Loniuif and .'K In the laltfi" sainpltt (metric 

coefficients). \for womtin L8 and yuunKi^r at thrlr flrMt birth, each yvar a 
".'^^tJ^th \ti di^iavod [h ansoclatod wLth an increa^n^ in Mct\ooLLnK^ coinpLt*Ced of 
about one tail year. 

■ direc t ^ Indirect and Total Kffects ot A|je a t rirs t Birth 

1 ■ 

Because we are only interested in the direct, indirect, and total effects 
t 

of age at first birth, not In the total association (due to common causes, 
correlated causes, and so on; see Alwln and Hauser, 1975), we have first 
eliminated the loop by semi-reducing age at first birth and educational attain- 
ment on tht^r disturbances (see, for example, Heise, 1975), eliminated the 
paths due to exogenous variables, and redrawn our model to show only the vari- 
ables endogenous to age at first birth and their corresponding paths (e.g.. 
Figure 1)."^ In Tables 4 through 7, we present the standardized and unstan- 
dardized coefficients for all relationships in the model, for each sub-sample. 
In Tables 8 and 9, we summarize the path analysis by presenting the direct, 

2 

indirect, and total effects of age at first birth on each endogenous variable. 
We focus here on the effects of age at first birth on the components of house- 
hold income and on poverty, although the effects on the intervening variables 
can also be specified. These results are calculated and presented separately 
for the two sub-samples of women. Results are also presented for the entire 
sample in Tables 8 and 9, but will not be discussed in detail. 



1. Those variables exogenous to age at first' birth drop out in the 
calcuation of indirect effects. 

2. All relationships were estimated by OLS except for that between 
educational attainment and age at first birth, which was estimated by 2SLS 
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Table 7: 0LS/2SLS Estimates, of Path Coefficients; Age af 
First Birth Greatej: Than 18 (Panel Study of Income 
Dynamics) 
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Table 8: 



Effects of Being One Year Older at First Birth on 
Measures of Economic Wellbelng at 27 (National 
Longitudinal Survey) 



Dapaadtac 

Ochtr Fiffllly 
Incoma jJ 

Poverty 



b/ 

Total Sfftcr - 

$73 

$U20 

*2.5 parcsncagi 
polncs ^ 



Aga AC rlrsc 3irth < 18 
ladiracc Efface through: 



gducacioa 
$ 73 

§1220 



Numbar of Children 
0 



^2.3 parcaacaga G 
points 



Hours 



Dirtce gffece 

0 

0 



Dapan<i«QC 
yarlAblt 

Own lacooa £/ 

Ochar Family 
Incoma 4/ 

Povart7 



Oapaadanc 

7ariablt 

^Ovn Incoma W 

Ochar Family 
Incoma a/ 

Povarcy 



local Efface 
SI6 



-1.4 parcancaga 
poinea 



Toeal Sfface 



$166 



-1.6 parcancage 

pOlACJ 



13 < Aga ae Flrsc Birth < 27 
" Indirace Efface Through: 



Sducaeion ^ Dunbar of Childran 

$72 ?364 

0 . 0 

-0-'. 7 parcancaga -1.3 parcancaga 

^^4^mm pOinCJ 




poines 



Hours 

-9A20 
0 

-H}. 7 parcancaga 

points 



Dlract Efface 

0 

. _ 0 
0 



Samplt (Aaa ae First Birth < 27) 
Indiract Effect Through: 



Education 
$166 

-C.5 parcancaga 
points 



Suabar of Childran 
$25A 



*1.7 parcancaga 
points 



Hour_3 

-$349 

0 

40.6 p€rcaneaga 
points 



Dsract Effect 
0 

0 

0 



a/ 1976 doUars 

b/ tba eocai affact Is eha sum of.cha dirace and indirace affects. 



Tabltt 9 : Effects of ^elng One Year Older ec First Birth on Measures of Economic 
Well-Belng in 1976 (Panel Study of Income Dynamics) 







A^e at First Birth ± 18 












Indirect Effect Through: 






Dependent 
Variable 


Effect 


Education 


r 

Number 

of 

Children 


Age at 

First 
' Marriage 


Hours 


Other 

Family 

Income 


Own IncoB«^^ 


$243 


$18A 


$ 59 


0 


0 


0 


Other Family JjkCM^^^ 


Y 0/ 


$487 


$109 




0 


0 


Poverty (in percentage 
points) 


-3.3 


-2.9 




-.3 




+2.3 






A^e at 


»irst Birth 


> 18 










r 


I^^ect 


Effect Through/: 






Dependent 
Variable 

Own Income^' 


Total^^ 

Effect 


Education 


of 

Children 


Experience 


Hours 


Other 

Family 

Income 


-$ 3 


0 


$ 58 




-$114 


0 


a/ 

Other Family Income 




0 


-$146 


0 


0. 


0 


Poverty (In percentage 
points) 

f 

\ 




0 


-•50 
Total Sample 


-.05 


+ .10 


0 


< 






Indirect Effect Through: 






Dependent ^ 
Variable 


Tot.iV 

Effect 


Education 


Number 

of 

Children 


Experience 


Hours 


Othei, 
Family 
Income 


Own Income^^ 

"Other Family Income^^ 


$ 8 


0 


$ 39 


$34 


-$ 67 


0 


0 


0 


0 


0 


0 


0 


Poverty (in percentage 


-1.30 




•1.36 


-,05 


+ ,11 


0 



points) 



•'l976 Dollars 



J 



Direct 
Effect 

0 

-$799 
0 



Direct 
Effect 



Direct 
Effect 

0 
0 
0 



J 



-'^the total effect ia the sum of the direct and indirect effects. 
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The gffect of Age at First Birth Among Those Who Bear A First Child Before ^ 

Age 19 — Detailed Results " 
2 

Effect on. CKm Earnings ^ 

For a woman in the NLS who bears her first child at 18 or earlier, waiting 
one more year before a first birth is associated with increased earnings at age- . 
27 of $73 for each such year (Table 8) . This is due entirely to the additional 
4/5 of a year of education that she can be expected to complete as a result. 
Findings are similar, but even stronger, in the PSID. A woman who delays that 
first birth for one year can expect to reap increased earnings in 1976 of $243 
for each such year (Table 9). In' this data set (PSID) 4/5 of the effect on' 
own earnings is a^^^^lt of the additional full year of schooling .such a woman ■ 
will be able to complete; one fifth of the effect is due to a reduction of 
5 percent 1^ the number of children she will eventually have. -Greater educa-- 
tlon and reduced family size have been shown to be Associated -with increased 
labor force experience and earnings among women. 

Effect on Other Household Income 

There are substantial but different effects of an early first birth on 
other household income in the NLS and PSID samples. Among NLS young women 
who bear a first child while under 19, the effect of a first birth on other 
household income is stronge/ and more important than that on the ^^Sinan's 
income.' Associated with an additional year of delay of a first birth' is an 
increase in the "income of her husband or other hous.ehold provider at age 27. 
of $1220. In contrast, among women in the PSID who have their first child 



\ ^ 

1. All effects in this and subsequent sectipni'^are in 1976 dollars. 

2. Women with no earnings are include^liTthese samples. The effects 
would probably be much larger if such women were excluded; however, by so 
doing a substantial and important group of women would be lost. Own earnings 
is only one of the factors contributing to the economic well-being of women. 
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wbile under 19, we found that a delay of one year in bearing that 
'first child is associated with a decline of $87 in other , family income 
in 1976- Although this effect is not large, it is surprising. There are 
both positive and negative effects of a first birth on other family income; 
however, the negative effect outweighs the positive ones. 

The Positive Effect Through Education . The effect on household income 
of delaying a birth one year is $1220 in the NLS . This effect is due entirely 
to the 4/5 additional year of education that the young women can be expected 
to complete. This increased schooling presumably increases her availability 
and attractiveness Jas a spouse to men of higher eaimings potential. Similarly, 
in the PSID a y^ar delay in havir^g a first birth is associated with an increase 
in other famiiy income in 1976 oi $487, an increase related to the greater 
educational iattainment of such women. This effect, though smaller than that in 
the NLS, is still substantial. 

The Positive Effect Throu^ Fan^ily Size^ ^ In addition, in the PSID, a 
first birth delayed one year is [associated with an increase in other family 
income of $109. This is because lat^t childbearers have fewer children and 
smaller family size is associated with increased family income in this sample. 
There is no' effect of age at first birth solely through family size in the NLS. 

The Positive Effect Through Age at Jirst Marriage . In the PSID, there 



is a smalif'positive effect on other household income in 1976 of delaying ^ first 

"... ■ . \ 

birth for one year— a $1-^6 increase for each such year. This is due to the \ 
edrlier marriages of those with early births. Early marriage has been sliown 
to be associated with greater marital instability and, as a result, a greater 
chance of being a female family head in 1976. 

; The Negative Direct Effect . PSID analyses also indicate that there is 

a substantial direct negative effect of a later first birth on other family 



income, which negates the positive effects. Although we are not sure why 
delaying a first birth would be associated with lower incomes ^f other family » 
members in this sample of school-age mothers,. the result is consistent with 
earlier analyses which indicate that, among the youngest childbearers, those 
who had the earliest births, e.g., those 15 and under, are least disadvantaged. 
Perhaps they do 'not marry immediateli^, as the 16 and 17 year olds may be 
more prone to do. As a result they- may remain with their families and receive 
greater economic and emotional support than do the older teenage mothers. 
Perhaps they enter somewhat later into more stab;Le marriages and as a result , 
are betl(er off by the time they enter their thirties. 

The possibility that early childbearers live in larger households with 
re earners was explored; however, no evidence was found suggesting that a j 



tno 

difference -in household size accounts for this finding. Cross-tabulations of 



age at first birth and the incomes of other family members indicate that, in 
fact, the earliest childbearers (less than 16) arjBplightly better off than 
those who bear a first child at 16 or 17, who arejas expected, not as well off 
as those who wait until age 18. Thus the relationship between age at first 
birth and other family income appears to be curvilinear in the PSID. As a 
result, an analysis assuming the relationship to be approa^^imately linear 
cannot approximate the true relationship. The analyses using dummy variables 
for categories of age at first birth do not force a linear model on the 
relationship and may be preferable. However, causal modeling procedures using 
dummy variables are'not as highly developed" as those assuming linear relation- 
ships between variables, Transformations of the earnings variables were tried, 
but did not substantially affect the results, while complicating their 

I 

interpretation and comparison. Since other family income seems to be the only 
outcome whose relationship with age at first birth appears to substantially 
violate the linearity assumption, we do not feel that the rest of the analyse^ 
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are suspect for this reason. In addition, despite its positive association 
with other family income, an early birth. does appear to substantially increase 

the probability of being poor. 
Effect on Poverty 

Because of the substantial size of its effect on the woman's earnings 
(PSID) and on other household income (NLS) we can expect age at first birth 
to substantially affect the probability of the woman's household'^being in 
poverty. For each year a woman delays a first birth the probability of her 
household being in poverty at 27 (NLS) is reduced by 2.5 percentage points-. 
Since the average proportion of this sample in poverty is 12 percent, this 
implies a reduction of 20 percent for each year a birth is delayed, a sub- 
stantial reduction. Again, this effect is due entirely to the additional 
schooling a young woman will be able to complete if her first birth occurs 
at 16, for example, instead of 15. 

Results from the PSID sample of women in 1976 are similar to those of 
the NLS. For each year a woman delays a first birth the probability of her 
household being in poverty in 1976 (PSID) is reduced by 3.3 percentage * 
points. However, since a substantial proportion of this group is poor (39 ■ 
percent), this represents a reduction of only 8 percent for eacho year a birth 
is delayed. This overall effe^^t on poverty has two^omponents , one positive^ 
and one negative. Seventy percent of this effect is a result of the increased 
education completed and reduced family sizes associated with delaying a first 
birth one year. The remainder of this effect, a small positive one, increases 
the proportion in poverty due to the lower other family incomes of later child 
bearers in the PSID. 

The Effect of Age at First Birth Among Those Who Bear a First Child at 19 or 
Later — Detailed Results , 

Effect on Own Earnings 

Total Effect . In both the PSID and the NLS the total effect of waiting 
one year before having a first child is very small, $16 in the JTLS and -$3 in 
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the different indirect effects affect later income in opposite directions. 
The separate positive and negative effects which, when smmned, form the total 
effect are the following. 

The Positive Effect Through Education ^ Compared to a woman of, the same 
age who had a first child, the woman who postpones that child can at age 27 
expect to earn $72 more for each year she postpones the birth (NLS) •----ikis is 
because she will obtain a small amount* of additional education (about one- 
fifth of a year), which will increase her own earnings. Since we did not find 

i 

a direct effect of age at first birth on education in the comparable PSID 
sample, there is no comparable indirect effect through education in that data 



set. 
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The Positive Effect Through Family Size . Because she will have fewer 
children, she can also expect to work more hours, which is associated with 
increased earnings at age 27 of $364 for eaclj^^Mj^^^^he postpon her first 
birth (NLS) . Results are similar in sign, butVisiftTl^ in the PSID sample. 
There is a difference in earnings of $58 between women who dif^ in age at 
first birth by one year, a difference favoring the older childbearers . 

The Positive Effect Through' Labor Force Experience . In the PSID we 
were able to include a measure of work ejtperience, the proportion of years 
worked since age 18. Among those young women who had their first birth at 
19 .or older, delaying that birth for one year is associated with increased 
annual earnings in 1976 of $53, because of the increased work experience they 
„gain. Work experience has been found to be associated with higher wages. 

The Negative Effect Through Hours Worked Last Year . Howev^^ because 
she will have worked fewer hours during the last year, at age 27 the woman 
who postpones a first birth will earn less by $420 than the woman who did 
not postpone that birth." Results have the same sign but are smaller in the 
PSID. vThere is a difference in earnings of $114 between women who differ in 



In age at first birth by one year, a difference again favoring the younger 

2 

childbearers . These results may reflect greater financial need among early 
childbearers . They do not seem to indicate the presence of a young child 
since we cont^lled for the presence of a child und.er 3 in the NLS and 
under 6 in the PSID. The results were not affected. However, such later 
childbearers are likely to be In a different life cycle stage, for which we 
may not have adequately controlled using the presence of children under 6 or 
under 3. , 

Effect on Other Household Income 

In the ^rLS, being one year older at first birth has neither direct nor 
indirect effects on other household income (whether husband's, other relative's, 
or non-relative's) at age 27. In the PSID sample, delaying a first birth is ^ 
associated with decreased other family income in 1976, In this sample a 
larger family size is-^ssociated with larger family income, rather than the 
reverse. Thus, delaying a first birth, which is associated with reduced family^ 
size, is associated with lower other family income. This result is easily . 
explained. Additional analyses indicate a strong association between number of 
children and number of adults in the household in this subsample. These adults, 
presumably older children, contribute to family income, s\nce when a control for 
number of adults is added to the model, the positive direct association between 
family size and other family income disappears. Therefore, had we controlled 
for number of adults in the analysis the negative indirect effect of age at 
first birth on other family income through family size would a|so disappear. 

Effect on Poverty ^ 

In the NLS the effect of being one year older at first birth is associated 
with a reduction in the probability of a voma: being -in poverty at age 27 of 
1.4 percentage points, about 16 percent. Results in the PSID are similar, but 
reduced in magnitude. A difference in one year of age at first birth is 
associated with a reduced probability of being in poverty of about half of one 
percentage point. However, the overall probability of poverty among women who 



do not have a first birth until they are 19 or older is low~6 percent. A 
reduction of half a percentage point is a reduction of 8 percent, approximately 
half the reduction found among the comparable age group in the^NLS. However, 
in both Samples there are offsetting positive and negative effects. 

The Negative Effect Through Education . One quarter of the reduction in 
the probability of being poor at 27 is due to the increased education 
associated with delaying a firsc birth in the NLS . There is no indirect 
effect of a first birth on poverty through educationXin the PSID. 

The Negative Effect Through Number of Children . Half of/tbe indirect 
effect of age at first birth on the probability of a woman being poor at 27 
(NLS) is due to the effect of age at first birth on family size. Being one 
year older at first birth reduces the ^proportion in poverty by 1.3 percentage 
points for every year a first birth is delayed because family size is reduced 
by about 10 percent. In the PSID being one. year older at first birth reduces 
the proportion in poverty by half a percentage point, because family size is 
reduced by about 8 percent. 

The Negative Effect Through Wort^ Experience ^ In the NLS there is no 
measure of total work experience. In the PSID there is a small reduction in 
the probability of being in poverty in 1976 resulting from the increased work 
experience gained by women who delay their births one year. 

Positive lUf r r Through Hours Worked . " There is a small offsetting 
effect of being older, however. Because early childbearers appear to work 
more hours, there is a small increase in the. probability of being in poverty 
at 27 (NLS) and in 1976 (PSID), associated with a later first birth. 
The Effect of Age at First Birth in the Total Sample 

While we will not detail the results for the sample 'as a whole, since 

they are similar to those for the older childbearers (age 19 and older), we 
will summarize the important points. 



Effect on Own Earnings 

In both the NLS and PSID samples th« effect of an early birth on the 
woman's own earnings is* small (Tables 8 and 9). This may be due more to the 
Intermittent nature of worsen *s labor force participation and to ou^ consequent 
Inability to measure eaxmings power rather than to a lack of effect. Therefore, 
consideration of other sources of family income, and total f^m^lyi income, are 
perhaps more important to our analyses of* the effect of early childbearing on 
a woman's economic well-being* ^ ' ^ 

Effect on Other Household Income 

In the ^fLS we documented a substantial association between delaying a 
birth and increased household income at 27. However, in the PSID we were 
unable to find any direct or indirect associations between other family income 
and the age of a woman at her first birth. This lack of an association is 
unexpected* On the other hand, what is gratifying and may be more important 
is that we found very similar associations with whether or not the household 
income of the family in which the woman lives is above or below the poverty 
level . 

Effect on Poverty 

Among the young women in the NLS, a difference in age at first birth of 
one year is associated with a differential probability of living in a household 
at ^ge 27 which is poor of 1.6 percentage points, favoring the later child- 
bearers. That is, compared to an average probability of being in poverty of 
.10, a woman who delays a first birth one year is 16 percent less likely to ■ 
be living in poverty at 27 than her age peer who does not delay that birth. ^ 
Among women in the PSID, a difference in age at first birth of/ one yealis 
associated with a differential probability of living in a hoasehold in 1976 , . 
which is poor. of 1.3 percentage points, favoring the later childbe^ers. ^ 
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Compared to an average probability of being In poverty of .13, a woman 'who ^ 
delays a first birth one year Is 10 percent less likely CP be living In 
poverty in 1976 than her age peer who does not delay that birth. 



SUMMARY AND CONCLUSIONS 

The overall effect of age at first birth on the earnihgs of women and 

r 

Others in their households is rather small. This is because the age of a 

woman at her first birth has both positive and negative effects on later 

) 

well-being, effects which cancel each other out among women who were 19 or 
oldei;' at first birth; Only among young women who bore their first child 
before age 18 is there a substantial^ne t effect of age at first birth, on the 
woman's own earnings or those of other family members. Among this group 
th6 effect is substantial. 

Most effects of age at first birth are clear-cut for school age mothers. 
Women who bear their first child early in high school are likely t^ drop out 
and to have larger families. Lower educational attainment and a larger 
'number of children reduce their own earning power a^ well as that of husbands 
or other family members, while greater family size also increases the income 
needed to stay out of poverty*. An excep tiori^JLs the higher other family 
income of the very youngest mothers. 

The effects of a first birth,- once a woman has graduated from high school, 
are somewhat morov varied. They depend more on differences in labor force 
participation and total family size than on differences in years of schooling. 
Those who have a first birth soon after finishing high school will tend to be 
less well-off than later chiXdbearers , because they will have larger families 
and less work experience. However, the earlier childbearers may earn more 
money because they will be working more hours. * ^ ' ' . 

■ . ■ ■ ■ ■■■ - - - ^> 
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The importance of a woman^s chlldbearlng history and earitilngs as well as 
the income of other family members to her I'ater well-being is strikingly 
illustrated by^^e strong association of an early first birth and poverty. 
Each'year a first^^irth is delayed reduces the probability of a woman living 
' in a household with ^i^^^tptal income below the proverty line at 27 by 16 percent 
(NLS) and iq, 1976 by 10 percent (PSID) . This is prlncipall;^ because such 



women will have fewer children, but also because they will obtain more schoolir 
(NLS) and more work experience (PSID) , which raise their {jj/n earnings and 
those of other family members,' 

Even after controlling for the substantial initial differences between 
girls who have a first birth as teenagers and those who do not, the evidence 
supports our hypothesis that the age at which a woman has a first birth can 



contribute ^r detract from her we ll-beirtg-^ a much later 3tage--at age 27 or 
older. On the other hand, we did not find evidence that suggests that the 
process is inevitJable. We have attempted to trace this complex process. At 
each point in the causal chain of eveTrtts the life course of a woman can^be, 
and often is,, altered. An early childbearer who does ngt^ quitf school and who 
does not go on to^^a^v a large number of children will not differ^^uch fro;ir* 



her age peers who do not have that first birth until they\.^re considerably 
older. For those young women faced with a Birth whild still in high school, 
opportunities to continue in school and limit subsequent chlldbearlng appear 
to be critical to lat,er well-being. 
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Appendix Table 1 



Dofinlclons, Means, and Standard Duvlatlona of Variablea 
Ustid In Path Models (Panel Study of Income Dynamics 
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Appendix Table 2: Definitions, Means, and Standard Deviations of 

Variables Used in Path Models (National Longitudinal 
^ Survey) 
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Appendix T«ble V. 0LS/2SIS EBt Imutlon of Each Path: Age at First 
Birth LesB than 27 (Total Suiiiplc) (National 
Longltuaiiial Survey) 
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iippendlx Figure I: Path.Model. Age at First Birth Lenii Than 

27 - (National Longitudinal Survay) 
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AfpmtMiln PUuri 7i Pitl. Hoilfll, T.ttfll TmpIa (r«n«l Study of (ncoM DyilMilca)^^ 



Child 
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METHODOLOGICAL APPENDIX 
Computation of Paths, An Example UsLng the NLS 

Variables Ln the Analysis 
(National Longitudliiai Survey) 

Xj^ Age at first birth 

^2 Education (years of achooLlng) at 27 

X3 Number of children at 27 

X4 Hours worked in Last year 

X5 Respondent's own earnings at 27 

X^ Other family income at 27 (total family income from all sources rainus 
respondent ' s earnings ) 

Xy Poverty status I ■ Less than or equal Co poverty Level, defined for each 
year by income and family size (DHEW, 1976) \ 

Xg' Intact family^ of origin (lived with both natural parents at 14) 

X9 Age at first marriage 

Xio Age in 1968 

Xii Parental socio-economic status^ (a Linear combination of mother's education, 

father's education, and the occupation of household head when R was 14) 

Race (1 =■ white) 
X]^3 Number of siblings of respondent 

X]^4 Home-schooL environment (a linear combination of high school curriculum, 
^ presence of reading materials in the home, parents' educational goal^ 

for the respondent, and parent-teacher help and encouragement to continue 
past high school) . 
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Structural Etytat ion 3— 
(Nat lonaL Long itudlnal Survey) 

X - "Exoginoua" 
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1/ Simplified Co tiiustrate only Che estimation of the effects of age at 
first birch (x ) on later variables. Assume all exogenous variables 
(x through X ) to be contained in "u". Gov f^^^J " Refer to 
TaDla 4 for cfimplece equacions. ^ 
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Raducitd Form iiouac lona 
(National Longitud liiai Survey) 



• Exdgtnoua' 



^2 " "^ii^i ^ 



* ^6^2^21 " ^6^?32'21 "•\6^3'31 

S - ^^54^3^2^! " ^54^3^31 " ^54^2^1 * ^4^6°61 
" ^54^6^62^1 " ^4^6^3^2'^21 " ^54^6^3^! 
■ * ^4^1 " ^2^21 ^ ^3''32^1 " ^3''31 " ^6^1 

^ '^56^2''21 " ^6^3^32^21 " ^6^3^1 * ^l^^ * ^ 
"6 - ^^^61 ^ V^21 " ^3^32^1^ ^3'^31^^ ^ ^ 
^7 - ^^3^2^1 * ^3^1 * °76^2'^21 * ^5'^54^3^2'^21 

^ '75^4>X^31 ^ '^75'54''46''62^1 ^ ^5^4^! ^ ''75'^52''21^^ * ^ 



/ 
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EicampU: Uxe clalc-ulaClun .>f Total and riultr.M-t l-flect.-i on >W K.ll-nLnft^* 



1. Start with reduced form equation tor X^^ 

2. For those whose age lit first birth Is _^,ia: 

3. Hie only paths that r.Mnaln, thercfote, are 

4. From Table 4, the metric coefflclenta are: 

b^^-Lia; b^3-338; b^.-.Wl; b,^-.803; b^^- 

5. b^,b' b,,b^, - $ 113 (1972 dollars) 

34 '♦J M *.i 



.030; b,^-1123 

0 ^ 



and 



b./b,,b^.b,, - -$59 (1972 dollars) 
5A 46 D*: 21 



/ 



$113 - $59 



$54 In 1972 dollars 



Aitematlvely , since b - — ^ 



'>54^3''32^21 " S4^43S2'^21- 



These effects can be calculated either way 
a. 



4^43'^32 21 a 



1 



(.808) l-.442)(-.270) (.656) (2270) - 
(1.27) 



'^5A^46'^62^21 a. 



(.8O8)(-.275)(.226)(.656)(2270) - 
1.27 



The sum 



of these effects, FTsTl. represents the indirect effect of 



on through education as well as the total effect of on 



(1972)dollars) 

Inflate: $54-x 1.36 - $73 



(1976 dollars) 
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KxAmp : riic i;a I c u 1 u t Lun o 1 to{:\\ aiuI ImM rrrt_«a f tfctrt j^f gj^c gf Ij Trtf J)lrrh 
on other famlj v_ Uij^orati (,^X^^) ' 'i-^ 



L. Stan wLth rtsdui liii lorm eq\iatLi)n lot X 



31 



3, Hu* only i>ath itwit ifmaLnM, die ro fort* , Is ^'^-^S] 



J. 



From Tablo : b^^ , - 1 I J 3; ;> ^ ^ - . M(n 



rherefore ,b,^ 



JjUiT] I 1972 dollars) 



Infljce: 9)02 x L . - $1:25 (1976 doliars) 



Thi:i repreiitij^ri the ladlri»c"t; t»tffct of on X^.^ thrtninb education and the 

total iiffoct%f X, on X.. , ' 

I f) 



Alternative Metlxod; 



Since b ^ 



21 cf. 



62 21 a. 




- --6; - .bDb; - 7699; 



- 1.:; 



^* ^62^21 a 



)89:' (1972 dollars) 



6. Inflate; $897 x 1.36 ' I $1220 | (1976 dollars) 

These Cvo result Li the same figure, with a , discrepancy due to,- rounding. 
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